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(54) COPOLYMER HAVING PHOSPHOUPID-LIKE STRUCTURE AND MEDICAL MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a copolymer 
containing a phosphorylcholilne group- containing 
monomer and a silyl group-containing monomer as 
constituents, capable of being adhered to the surfaces 
of substrates such as a glass substrate by simple 
operations, having high durability and high biological 
adaptability, and useful as a material for medical 
treatments, etc. 

SOLUTION: This copolymer is obtained by randomly or 
alternately copolymerilzing a phosphorylcholine group- 
containing monomer of formula I [X is a divalent residual 
group; Y is a 1-1 6C alkyleneoxy; Z is H, R2-0-CO (R2 is 
a 1-10C alkyi, etc.); (m) is 0-10; R1 is H, methyl; R3-R5 
are each H, a 1-6C hydroxyhydrocarbon] with a silyl 
group-containing monomer of formula II [w is -(CH2)k(k 
is 0-4), etc.; R4 is H, methyl; R6 is a 1-10C alkoxy, a 6- 
14C aryloxy; R7. R8 are each a 1-10C alkyI which may 
contain a halogen group], and has repeating units of 
formula III, uniformly distributed monomer constituent 

units (a, b), a number-average mol.wL of 5.000-300,0000, and a (a):(b) ratio of 95:5 to 50:50. 
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StLh, l$tlOUiLh*«ff*Uir\ 

[0035] 

[|SC1] 

400Fi(l-Fi) 

R= ■•• (e) 

14[l+4(rirs-l)Fi(l-F,)]"'* 

[0036] 

\m.2\ 

R— ^Jo'Rdu ••• (f) 
[0037]^(e)at/(f)t|3. F.tii^a^fjct 

t iM'jt^^^m rfttt-^ 1 -S*E»Wj tSfilM ( 1 
9 7 5) #B^) . 

[0038] im^mm.^^\t, i!(¥i^^^**<5 o 

00~3 0 00 0 0T-*)I., m-n'ji^m.ifi^QQQ^ 

[0039] *j%BBc0^tfi^HslCfct^T, m 1 1 y V- 
t|g2^:yT-t«0fl}(£JtJ4^;Htt'9 5 : 5~5 0 : 
50, »|[L<(490 : 10~70 : 30T'ftS. IBl 

0, ^5t5 0%l&iS;t&i:4«:jB^, fi6r§tt«0«886 
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[0040] ^m<^)m^mm^?>mRmi!^ 
[004 1] m-^mizmix, m^mmi^z 

;l/VN--;tdfi^X7-^^^-h, 3-t h-oifS/-l, 1- 

-T^/t'x^yy^ix-h, i-((i-vry-i- 

^f-;Ux^;l-) T^/) *;UArSF, 2,2' -7Vf 
X ( 2-^f->U-N-7x::^/UrDtJryTS-f>-) 
A^HQ^'D7-fH, 2. 2' -ryf;^ (2-;><^;U 

-N- (2-tHD=sfv'X^;i^) -roh-^yrs 

H) . 2. 2' -ryb';< (2-;^^yl/rDf;tyT5 
K) vVW FU-h. 4. 4' -ryt';^ (4-i^Ty 
'^y^'y®) .2,2' -TYt'X (2 - (hKDdfi/ 

[0042] mtimmm^^ffmrnrnt ix^i. m 

7 7y, ^f-yl-xf-;Wirhy. i;xi-)V1rh 

y. r-bh-Mivl/. ::^hD'<.y-b'y, &t/<lii4>«oii 

[0043] fi^KflS(zfol^T . }§jSSEtt,t7K^7!,{^flic 
0, ;y9X^^^^<7)?gS§tc^^t*)I.V^{4--KiJx7y 

T , o J: a ^j:miziim'^mzmmmifmi:fT a 

[0044] Hinea^si55-ff pi^£7)a^^fri: tx 
a, ffl^iaS5~ioox:T-fi^B#^i o^ia-2o« 

i}^mm^-^xii^^xi>j:<, mi)'t>m<!f:h&\'^{ijm 



mm?>t:if>iizmmmi:m^Lxti:\\ m^m 
mt<iio. oi~2 0M»a5t'<feo. ^(^^zmi 

<{i0. 1-1 OM^t'*!.. 

[0045] m-^Rmm^k. nhtitc±m^:mi 
nmy?-m^mthzt^zx'o. mmtom-^ 
«c?:^§c:fc*<T-#s. mmiimtLxii. mc 

mnp^^<om^(oimiPiimx^^i\ mm 

ib. miMmMrz^m^Tx-nmi-hztmn 

[ 0 0 4 6 ] ^fc, m^^mzx nxii, m-^mtm^^ 

I. z<r>xo^j:^izii. mmibf^^. Rjmm 
s:^s?-ti:-rttt«3-ir-ry/t«t. mt?>mm 

mco^mmiyii'^T/i'a-Mzmmmmxm^^^ 

::i-7-^yymw.ti-^:iti,X'^h. 

[0047] ^^mcr>mmmnmii. mtimi.z:^^m 

[0048] msmtt LT(4. ^(C|5|^$n^rV^*i. 
^'yx. ■iiy^ -v'!'XXii^^i:m-tlZbi)^X'^ 

[0049] mi^yxb IXii. ii^OZ^Wtfflv^ 

htLX^^h^^mmyX<7)miz. ^m^'yXbLX 

m^yxm(r>^m^m^m^yx ■. xmit^n^ 

e^b;<?y^i^'>A-T;^s-^-£K^t:';yiKm« 
mt^/\^'>^A&x/mtiVJyi:-kti-?>/fyxm 
mKct'<^±ii^'px'm. ©iR. RfE, ffai^t-$rigc:-r 
^mm^m^yxmmi. tr^. fstmmw. ^ 
mmb'mm^tix\>^t^^'Sj!fyxi>'ti 

[00 50] Bfrie-fe5 5vyxtLTii:, um^^m 

mblX^M^ixmffMiz. :zjL— b7S7:?x. 
7T'f y-fe7 5 y^'X, *>SV%l4rKA*yxh-fe95 y 

'mzm\>^(:>tLhmm-tyi-y^>xi}mhMti^K mm 

^y^ y^XbtXii. T/USi*. x/PnxT, ii-^- 

OyW^E/jJw^^A. 'jyeE;&;Px'>i.. ^ii^/f 

[005 1 ] mii^mb IXii. Xy-yuxm. C o - 
Cr^^, ^^y&tx^^y^. Ni-Ti^^, if 
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(00521 3— f-f y/<0*ai: iXii. 

m^m. l-6 0ttft%^7KtcJ§»«L«i^ti$-ti- 

mmmmmx' p h 3 ~ s gscoiHt 1 1 § vi t tc j: 

24B$ra, ^L<li5 0~7 0*CT-6~l 2^B, «L 
< (i 9 0 - 1 2 0 -Ct' 1 ~4 ^HSg^Stl. ^ t t L 

[00531 a-r -f y:/cosiJco:fr&t ixii. i^^^M 
Wftfi-^f*:0. l~6 0aft%S:7*;P3-Mc^»St 

<«±^i-i:;^-«*-!tt><ot:o. 5~5oa«%(?)*^j!iDtT 

lft'pH3~5SS«iHtt-rSCttcJ:'), J!)*^< 

tCJi. ii< 7^1-3 -y^T■^)tL.^tf*. SfflT'l 2-2 4 
I^S, ^t<<i5 0~70X:-C6~l 21^0, «L<«i 

[0054] 3-T -f y^(o^ '^csij<7):rat LTJi, 

*^B3o^a^(* 0 . 1 ~8 oa*%^*x{iw«8^« 
ni,. a-T^y'/mmi:m.mm*)ni'rimbLx 

li. lift, D-7-, y^-H^T'MOWtl.a^<^*r 

[00551 ^^m<7)Emmm-immt lxh. 
mxhh. 

[00561 mmmmt m:th^$^mm.b u 

\mx.\i. AiKs, mm. Kx-mm. 
^x-m^^t>tihmmmmhh\<^\mmim^ 



[00571 ^%9mmmmt. u y 

[00581 

i,zmm*Mm\ mmtm^Lti^)y^'mm 

mm^thm.^^<na-i-^yymm^^^hz 

rzmx-t^tifzib. i^'jiummmmmm. x 

[00 591 *5^BgtfOEffifflW4«i, Huie^-f 

^ yytimmmiza-f^ yy^tix\>^h(r)x\ 

[00601 

[^jsi?«i armmfuzi: o ^(i>izmmmmt?>ifi. 

li^ma. <XeomizX*)^tbf::, 

[006 11 m^m 

RJSS^!t^5^Eit^^fSr t-tyr 'J L , 2 ? o m 

H z corn h yN M R(cj; 0 1 y7-iiJS 5:11^ LT^ 

[006 21 ^y7-Rf5ttit 
fi^^m t , SJ5i^>f 1 * y V-cOt/l-^* f , t 
OMfS^ (g) tcJ:Or,t ribiJ^SMit^iilXo^j: 
m^^y^j.-i'lzX'O-^ibtz. 

(00631 

[Ii531 



OFl- 



/fi >T^.l-f 1 l-ri-(2-ri-rt) fil (l-rini°r2) 

^f?' h-lV [l-r,-(2-r,-rJfJ 
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[00641 #a-&tt<os 1 ^y-^-ffy^ji^mF 

[00651 
(1^41 



(00661 run nunber 
run nuiiberOfiR«lfIffi5C ( e ) J: 'OtHibt:. 

[00 67l ^)?aglJl-la--l-lb 2-(y<^i' 
yn-f;l.7f^>-) xf-;l'-2' - ( H y;^^;UTyt- 
tT) x^>|/*X7i-bi:. 3- ;?iJO'fyU:t^ 

2- (^^-^'Jn^yl-^J-dfj^) xf-;l'-2' -(h'J> 

h'J^ hdfi-v-^y (OT, MBMStU&^^-f?,) *>^> 
^|.MPCt;l<})-$0. 6lcia^L;t^:/v-ig^^*i2 

df>-bV\>-hO. 4gSrjD^. 6 0°Ct-^^a^$-ti: 

cot ^ cr,Kmmmi:^^>u:c^/i-ir h yizmrt^m^ 

'i%(>ixfzijcr)m PC t M 3 M S tWfta^Wft'ifeS C: 

[00 681 IR : 970cn>-> (N* (CH3)3) , 
109 0cm-' (C-O-C) . 1 1 70cm-> (Si 

-0). 1240c in-'(P-O). 1720cm 

-1 (C=0) 

Gpc-.mm^; 58000. mmm^A: 

145000 

$^>(c, ^)\^ir~j\,^^izx^mm&<^mmzx'om 
m It: s ftfi-&f*+oM p c mmm'tii^mi o . 

6 IX'h-otz. 

[00691 $^>tC, MPC^:yv-«Oftji;^it 

io. 9ttt:itimmizm«^vxm^i:^^ti. m 
ixfz 2 m<r>^^i ^ti^timt&m i - 1 am i - 1 b 

tlx. mii,ziik-t. 

[00 701 lliSgl]l-2a-^l-2b 2- 
^^'y) x^;u-2' - (M^^f-yPTy^-jf) xf' 



MPC<Oft*>0lw2- (riJyU:t^i') Xf->l'-2' - 

( hU^f-ywryt-Jt) xf-;^;^x7x-^ (WT, 

APCtBSSrri)) Sr. ttcM3MScoith*)l,zhO:< 

V^, ^(>l,Zt-y^lW^-^^>'\;j^l'-hO. 4g$: 
1. 6gtUcfl!Hi. Hiil^yi-la-l-lbtPia 
(=Sf^LTa-&iS-ffoit. nhtii::2m^^i:^ti^ 

nmmi i - 2 ast/ 1 - 2 b t lt, ^ 1 tc^-t. 
/c. m^tifzm.-^<oiRm^mi^nm*)X' 

[00711 IR: 970cm-i (N* (CH3)3) . 

1 0 90cm-i (C-O-C) , 1 1 70cm-i (S i 
-O) . 1 24 0cm-i (P-O) . 172 0cm 
-' (C = 0) 

ll^g!ll-3a-l-3b Xi-)l- (2' -Y-'J^^ 

MPCiOft^bOtCXf-zP- (2' -hV^'^ll'Ty^- 
?fxf-;U;^x*>;/U) y-7V-V (OT, EPFi:B&*i-% 

(i>tt-7'f-;P>\-:t#i'tfA*U-h0. 4gSrl. 2 
g t U^cffili. Hifefi^ll 1 - 1 a~ 1 - 1 b t |5!«t^f^ 
LTa^JtTofc. '\^st:>iXtz2mm^^^fl=^imk 
Wl-3aay^l-3bi:Lt. ^It^t. *3t, f# 
4>n/iftS^«:« I ROS!lSlg*«iWT<oa OT'J>^ 
;t. 

[00721 I R : 9 70cm-' (N* (CHj) 3) , 
1 090cm-i (C-O-C) , 1 1 70cm-i (Si 

-O), 1240cm-' (P-O). 1720cm 

-1 (C = 0) 

llifeff!ll-4a-^l-4b 2 - ( p - h'-/U'<.y 

xf-;l.-2' - ( N'J^f-yPTy^:-^) x^;U* 
;^7x-ht. (3-^^'^"Jn'(;l/>j-df J^rotVU) 
h 'J p< h 7 y fc cO^ta^ftc 
MPC<7)ftfcOC2- (p-t':::;l/'<.y>->) x^;U- 
2' - ( b 'J;<f-;PTy^-;i-) x^;^;^:X7x-^• 
(WT. VPCtB&8>-ri.) Srfflv^/iffiJJi, Mfi^Jl- 
la-l-lbi:|Sl»tj|f^UTa-&S-iT->/>:. fl?>it 
2 -e^l-f tt|t»] l-4aai/^l-4bfc 

^X'h'>ti. 

[0073] IR: 970cm-' (W (CH3)3). 
1090cm-i (C-O-C) . 1 170cm-i (Si 
-O) . 1 24 0cm-' (P-O) . 172 0cm 
-' (C = 0) 

§lt6gi]l-5a-l-5b 2- (^^'^"Ja^/UJr^ 
x) x■?-;^-2■ - ( h'J>f-/Uryt-Jf) x-J-yU* 

;^7x-Ht. (3-^^'^";o'f;ujj-dE.i/roe;p) 

M3MS«^fti30C (3-^^^"JO'(/l'3t-:^rj/7'Dtr 
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[00 74] IR: 970cm-' (N* (CH3)3) , 
1 09 Ocm-i (C-O-C) . 1 170cm-i (Si 
-O). 1240c m-i(P-O), 1720cm 
-1 (C=0) 

ll-6a^l-6b 2- {j^S^^}u^)\^:i^ 



;^7x-hi:, (3-;<:J'^liD-f;U3j-^v-rotf;P) 

M3MScofti5 0tc (3-;^^':5'lln^;U3rdf>-rne 
}iV^i^>^'f')Vi^yy (OT, MlMStBS^rf 
& ) SrfflV^itffiJi, mm 1 - 1 a~ 1 - 1 b fc ^mz 

mt^m 1 - 6 a&lA' 1 - 6 b t tX , ^ 1 Ic^Kf. 4 

[00 7 5] IR : 970cm-i (jvj. (CH3) 3) . 

1 09 0cm-i (C-O-C) , 1 170cm-i (Si 
-O), 1240c m-'(P-O). 1720cm 

(C=0) 
Jttgg!ll-la-l-lb 2- 



M3MS<^fti3 0CV3MS5:fflV\ 4/ct 
-^^v-tA-l^-hO. 4g$r0. Qstltzmi.f^ 
Jfi«a| 1 - 1 a~ 1 - 1 b f: |3I«tcSf^L-Ctt^S-'ff o 
i^c. ?#<;p^i/>:2f«l<r)IS^$r-fii-fiiitWl - 1 am 
1 - 1 b fc LT. ^1 {OT^t. ttz. %hixtzm.-^W 
(T) I RcOSS^^iWTcOjiOTifeo:^:. 

[0076] IR:970cm-i (N* (CH^) ^) ^ 
1090cm-' (C-O-C) . 1 1 70cm-i (Si 
-O) , 1 24 0cm-> (P-0) , 1 720cm 
(C=0) 

Jtffi?gl|l-2a--l-2b 2- (7'J;^7r^f•x) Xf- 
)V-2' - ( Mi^f-^Pry^r-j}-) xf-;l/;fv;^7x- 
Vt. 3- (}i1fy'}u^)Vit^'yrx3\:}V) b'J^h 

MPC<J5ft*)0(wAPCS:fflV\ iitt-y-f-yWN-jf 
=Sri^eA'u-hO. 4gS:l. 6gi:t:tffi«i, SllSfe««J 

1 - 1 a-1 - 1 htmrnzmLxm^^'^j-^tz. n 
hfitz2m<r)^^i^ix'^'in}mm i - 2 aatxi - 2 

htLX. m^zm-. tfz. 'i%htifzm.-^m\R 
oii«*Sm»iOToii ^X'h-itz. 

[0077] IR:970cm-i (N* (CH3)3), 
109 0cm-' (C-O-C) , 1 1 70cm-i (S i 
-O) , 1 24 0cm-> (P-0) . 1720cm 
-' (C = 0) 

[0078] 

[«1] 

















1 






%2 






run 


m 








(ft 


^/ 






mat 












-v— 








ber 
















T2 




(R) 


(m) 




























MPC(0.6) 


U3HS 


0.99 


0.76 


0.62 


50 


35 


0.61 


58000 


5^1- lb 


liPC(0.9) 


U3MS 


0.98 


0.95 


0.90 


18 


31 


0.90 


70000 




APC(0.6) 


V3MS 


0.59 


0.62 


0.57 


61 


24 


0.43 


14000 




APC(0.9) 


V3MS 


0.61 


0.53 


0.86 


26 


29 


0.84 


7000 




EPF (0.6) 


V3MS 


0.003 


0.002 


0.50 


100 


29 


0.50 


15000 




EPF(0.9) 


V3U5 


0.006 


0.003 


0.51 


97 


15 


0.54 


10000 




VPC(0.6) 


)I3MS 


0.51 


0.27 


0.60 


68 


36 


0.60 


55000 




VPC(0.9) 


U3MS 


0.53 


0.28 


0.85 


29 


28 


0.85 


68000 




UPC(0.6) 


ms 


1.00 


1.08 


0.59 


47 


22 


0.60 


56000 




MPC(0.9) 




1.00 


1.19 


0.88 


18 


32 


0.90 


71000 




UPC(0.6) 


UIMS 


0.96 


1.04 


0.59 


48 


35 


0,59 


57000 




liPC(0.9) 


UlUS 


1.00 


1.20 


0.90 


18 


28 


0.90 


69000 




UPC(0.6) 


V3MS 


40 


0.009 


0.98 


3.2 


28 


0.98 


51000 




MPC(0.9) 


V3US 


52 


0.005 


1.00 


1.1 


34 


1.00 


59000 




APC(0.6) 


U3US 


0.0005 


210 


0.007 


1.4 


25 


0.002 


32000 




APCfO.9) 


IM3MS 


QiPPOf 


245 




6,8 


11 


0.11 


IBWO 



[0079] ai*. ®i^yv-&ixii2^:y-e«-^ 

10080)IV1PC:2- X 
APC : 2- (r'J/U^^ri/) X^/P- 2 ' - (h'J^ 



EPF: Xf-;P- ( 2 * - b U ^ f-;UTy^:-*xf-;l/ 

VPC : 2- (p-t':i;U^yS/VU) x^;l.-2' - 
( h'J>f-;Pry^-;f ) xf-yP7ttX7x-h 
M3MS : 3- O^^^^'Jn^fyU^^^i/ratyU) h tl 

V3MS: h^v-fJi/l'^'^y 
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M2MS: (3-^:J'^"jD>f;P5r^vrDt;U) i^'j* 
MIMS: (3-j(^^'Va^^i\.:titi^7'U\:;)\^) j(h 

mm\-i c 

MPC (mi^y-V-) tMSMS (||2t/-7-) t 

^Sa^L^cf*. t -yf-;w\-jj-df i^t-Au- N 0 . 
As^ni. 6 o°ct- 1 O^fa^tg^^-ii-/::. RiE»T 
1^, RlS^iSottli (^>4JS«^il) s-ais-csssL 

Tl#;ft, IRJlt/^GPCffllSS:frV\ ^^>iX!tt<0*«M 

PCi:M3MSi;c7)Jtg^ft:X'J>|,;t5:5|i2L/i. ^ 

. Lfzm-i^^mi 5 a . o o o , m&.'v-m 

^«Jil 1 0, OOOT*)o/v:. $^>{C, ^r;U^_;l^ 

5fi£lcJ:|,M^fic7)S!i^(-j; 9^1) L/C, ^a^Wc*^ 
MPCfllE£m{5<7)^:;l^^${iO. 6 1T'*)-57t:. 
[0081] $4>IC, MPC^ryv-iOttiiAt/l^^i-* 
2:0. 9mo. 9 5tLi::mim.\.z^^Lxm.^i 

ff-^/c, i#<5ft!t s^cois^^-^n-ffi^sfefiaii - 7 

a, 1 -7b&l/l-7cfcL.T, ^2tC^1-, 
[008 2] Jt«>glll-3a-^l-3b 

MPC^:/-7-«tt2=A^/P^]-$5rO. 15Jtl/0. 9 

l-SbiLT, ^2tC^-t, 
[00831 llliSglJl-8a--l-8b 
VPC (ISl^yv-) tM3MS (||2t/V-) t 
*>A.=5:'3, BPCt/l^$0. 5{CPi?L!ttyv-S 

-&!B!)2 0gtt-7"f-;UA--^dfi^e>'<^-h0. 4g 

*5 B P C t M 3 M S t «Dfta^«cT*> 5 C t S:5il2 L 
/c. SISL:^cS[W^^ft«5 3. 0 0 0. S* 
"^mf-mii 9 8. 0 0 0 T'A-oit. $ ^)(C, ir;P:J<- 

■fcT)!^ P C m^M^&.<7)^fi^mi 0 . 5 1 T'J) -? . 

[00 84] $^>t. VPC*yv-«Oft)i;^ityl/^$ 
S- 0 . 9 5 i: L:tfl!5(i^«tcSf^ LTa^Srt? ^Jt . » 
<;>n/c2<PJ(7)$Sm$-eit-?'tl.^i6^1 -8a2il^l -8 
btLT, ^2tC*-f. 

[008 5] JtSe?g!ll-4a-l-4b 
VPC^yv-<ottjiA^yU^i-*2:0. 2 5at^0. 9 



l-4bt LT. ^2I,Z^. 

[0086] 

[^2] 



























number 
























(%) 


(Mn) 




m 


m 


^<o 










^) 




ts 






0.60 


85 


58000 


0.61 




51 


O 




0.90 


83 


67000 


0.90 




18 


O 




0.95 


81 


70000 


0.94 




10 


O 




0.15 


87 


48000 


0.25 




36 


X 




0,98 


84 


72000 


0.97 




4 


O 




0.50 


84 


53000 


0.51 


69 


71 


O 




0.95 


86 


66000 


0.94 


12 


10 


o 




0,25 


82 


45000 


0.30 


51 


53 


X 




0.98 


86 


68000 


0.98 


3 


4 


o 



[0087] jtitggyi -5 

MSUSCDithniZ ( 3-^:?^";D-<;l.^^v-ratr 
T, ia:¥%^i^«7 5 000cOMPCt (S-^^-^"; 

[0088] imm 1 - 6 

M3MS<7)fti)'3{c ( 3-;<:7:?'JD'^;^5r^i^Tot• 
y^) h'J:5'OD>-7ySrffl('^/>:ffi«±, ^StWll-7ai: 

[0089] §lffigiJl-9 (37cjta^<^) 
MPCtM3MSfc*»<i>^r'3MPCt/lr«-$0. 6lCiH 
^L/>:^:y-7-a^Ofti?0tZ. MPC, M3MSS. 
tXn-yf-yM^'^'JP-hcOt;PJt*M : 3 : 3lC^r 

I - 7 kmm^zmixm-^%:'ri-ofz, ^m^, m 

85%T'fit¥fe)^)-^ft53000iOMPC, M3MSR 
l/n-y^yM^^^^ijU-hc^STcfta^^Sr'fffc. ^ 

x'h-ofz. 

[0090] I R: 970cm-' (N* (CH3)3) , 
1 09 0cm-> (C-O-C) . 11 70cm-> (Si 
-O) , 1 24 0cm-' (P-0) . 172 0cm 

-' (C = 0) 

MPCtM3MSi:*»£>^OMPC^/l^$0. SizM 
mUz^^-^-m.-^COith'OiZ. MPC. M3MSS 
lXx^uy<7)^;i'Jt*<4 : 3 : 3 iz^j: i, X 0 izmmifz 
tyv-a^Srfflt^itflfUi. lltfelWl-7i:|S|«t«i 
f^L.Ta^$:tTD/i. -E-iO^H. lR*8 3%Tia:¥fej^)- 
^S5 5 0 00C7)MPC. M3MSai^X-?-Uyc037C 
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[00911 IR: 970cm-> (N* (CH3)3) , 
109 0cm-' (C-0-C> . 1 1 70cm-i (Si 
-0), 1240c in-'(P-O), 1720cm 

-> (C = 0) 

mtm 1 - 1 a~ 1 - 8 b T"<i ^tifzi^m-^i^^ 
fiftSBc, *o. 5fifigpt»g?o. \mm>t^t^7L 

/?>'N'-;<f7;^S-l 0:«-iajSaL, 3-f--f y^'Srff^^, 

mm v-^^-at , i o oi^^ix(rm\^m.^<>zm 

( 2 P : 1 3 4 e V ) c^S^r*>Wcffl*f5SS$-il^ 

L/C. SS^L/cn-T-fy^^af^lcXtl^fem^^TtH-tc 
T jfflffi L/C t-:? 3fi« I a , 10 0 m'^^m^ ^ffl* 

+ic«ftj$L/:f*tcai^L/:t-^'3fijgi b, mwm 

SI b/I a<7)ffi€-*3(C^-r. I b/I a<Offl/f)^/h§ 

^m^h^}L^ip.hx\^h, 
[ 0 0 9 3 ] laaigiiEMi 

^«^X'*l.7;k:tH:-^>'^yf-:tx7;^^-N (lit 
T, F ITCfcBS-f) ^^i^mzm^L. F ITCS 
ai6i;f*$riB»!L/c. ^OF I TC^iSm^O. 2mg 
/m 1 jf WL/c 'J ySifS«?g ( P H 7 . 4 ) 4'tC3-r 

^V':r'^ix.fzij)^-iiyxi-j:}£<mm.-km.\.. 4x: 

/c. X\t. n-^^y'^f'^titz^Mz^wxW^-fh^ 
^{i, •t;K+'(CliIieF ITCSm<*:$r0. 2mg/m 
lJ§)BL/:Uyi!«gar}«$'>lfeL. 4'C-C'24B#ISI^ y 

%<r)^^U:.^M,.->z)\m^iif.x:m<m^\.. 5m i 

w 1 % HTi^/^^^8^-^ h u A^?8t-c\ L/:sa^ 
i^^ifzmmtimt&zbizj^'o, m&mm&i 

fPflL/c. 
[0094] 
[«3J 













Cna/cni') 


la 


Jh 


Ib/Ia 




4 


305 


302 


0.99 




3 


344 


351 


1.02 




5 


289 


280 


0.97 




4 


334 


331 


0.99 




4 


302 


308 


1.02 




5 


301 


301 


1.00 




5 


304 


307 


1.01 




4 


322 


328 


1.02 




7 


309 


272 


0.88 




5 


340 


296 


0.87 




8 


302 


245 


0.81 


5^1-66 


6 


332 


262 


0.79 




4 


307 


307 


1.00 




3 


343 


310 


1.01 




3 


355 


337 


0.95 




5 


302 


299 


0.99 




3 


342 


335 


0.98 



[0095] 

itm\ 1 - 1 a~l - SX-^ihilfzm-^t^. Rt/MP 
C<om?4<7)a^#; (*tMPC) Srfflv^?t:fteJi|lifi^2 

knmiz^^b, -j-fL-eaon-x-f y^^iiosa®® 
mmim^Lfz, ie«s-«4tcs^t. 

[0096] 
[«4] 





(ng/cffl^) 






la 


lb 


Ib/Ia 




50 


134 


27 


0.20 




56 


121 


22 


0.18 




51 


140 


27 


0.19 


tb«^ji-2b 


47 


155 


37 


0.24 


it)tMajl-3a 


35 


205 


92 


0.45 


it^il-3b 


28 


315 


104 


0.33 




42 


211 


82 


0.39 




33 


302 


91 


0.30 




55 


305 


30 


0.10 




60 


122 


12 


0.10 




78 


0 


0 





[0097] |litgy3-l 



mm 1 - 1 bTi#<;>ixfcfta^«c«o i omm.%mm 

Sra-r -( yymW.t fib 1 Nff)ym^t■t h u <yj^ 

mmxntniti^M. i m i «;y9;^s^3t^•fe/^S:> 9 

ox:izmxfzzi-7- ^ ymmz5j^mmmLfz. 3 

-T-iy^^mim. -fe;PiS:*Tlg<ijE?f L, 7 0-C-C6 

X, mmm2tm^za-7-^yymm&m^&R 

mK I. OlX'hr>tc. 
[0098] ihlggiJ3-l 

mmmi- 1 bTi#f>/i/c*a-&«Jcoftt)Otc. vcmm 
1 - 1 hv'ikhixtz^m^mm^^tMi. mm3- 
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&nmmx/i b/i ^mm^itztz^. 
10099] mmm3-2 

mmm i - 1 bx-n^^titz^m^i^cri i oii*%*j§?s 

;i<}MT-gt?f*t/v:XTyU;^«[ ( 1 0mmX2 5ram) 

m2bnmiz&mm&im^uctz^. 6ng/ 
10 1 0 0] imcofzit)^ ^-r-^yi^iltc^^x^y 

/Sf^s P«tge«i»«S:S!^L^i:;^. 91ng 



7MI I I 202# 

®En«5ill5tfjjeiiai:ldfii6- 7 

(72)iiBB« tit w<m 



[oioniiMinB. 

mmi- 1 bti#<b*i./'c^a^fl5<oi ottft%?Kig?8E 
a-f-^yymmzioat^i^mifz, o-f^y^/m 

[01021 Jt««0:ft*^, 3-T -f y^'S- L=5ri->;y9;^ 
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